Managing knowledge as quantity surveyors: An exploratory case study in Sri Lanka
S.Senaratne, S Sabesan Background
The construction sector is a vital part of any economy because of its size and the potential role it can play in the development efforts of the economy (Nisa et al., 2006) . Construction is often used as an indicator of socio-economic development of a nation and, therefore, it is indispensable in the process of socio-economic development. Its contribution to the national economy is well represented through the construction value addition, investment, employment, trade balance and sectoral linkages. But, unlike other sectors, construction sector delivers its products to unique and, sometimes, exceptional prerequisites of topographical and geographical conditions of the exterior environment, where change is a norm. Such change drivers have always made the professionals in the construction industry to relate and narrate new conditions with existing knowledge and past experience. Quantity surveyors, as well as other key players in the construction team, meet with new conditions which demand them to manage their knowledge effectively.
Abstract
Being one of the key professionals in the construction industry who is the expert in construction cost management, quantity surveyor has a necessity to manage its knowledge to continuously learn and improve. Quantity surveyor has the responsibility to address cost, financial and contractual issues of the construction process, which is highly influenced by environmental parameters, which are very sensitive to changes and unique for every project. These key drivers have made them to relate and narrate new conditions with existing knowledge and past experience. Quantity surveyors can accomplish this expertise by learning from the past and sharing knowledge within the profession. Thus, the study which is reported in this paper is aimed at exploring issues related to quantity surveyors in Sri Lanka when managing their knowledge in order to learn and improve as professionals. Case studies were used to investigate this research problem. The case studies specifically explored key challenges faced by Quantity Surveyors and their knowledge transfer and sharing processes. These were compiled into a framework to represent the managing knowledge process of Sri Lankan Quantity Surveyors. The findings further revealed even though the Sri Lankan Quantity Surveyors are performing well in their duties with their current level of knowledge, due to very tight work schedules and comparatively low recognition to other construction professionals, there are less opportunities for them to acquire new knowledge and develop tacit knowledge base. Thus, the findings offers implications to construction industry and other professionals, too, as to improve wider knowledge dissemination mechanisms within the industry and more specific implications include for managerial level quantity surveyors to open up discussions with government departments and make them aware of quantity surveying and make it recognised in the country. Further, junior quantity surveyors should not just consider profit maximisation but also continuous professional development by acquiring and utilising new knowledge in their day-to-day work, so that the profession will develop as a whole.
According to Willis and Ashworth (1987, p.2) , the Quantity Surveyor (QS) is the one who "ensures that the resources of the construction industry are utilised to the best advantages of society by providing, inter alia, the financial management for projects and cost consultancy services to the client and designer during the whole construction process." A similar definition is offered by Nisa et al. (2006, p.43) ; "...the quantity surveyors also referred to as the construction cost consultants, building economists, construction economists or cost engineers are the professional experts in construction cost management."
As emphasised, being one of the key professional experts in the construction sector, quantity surveyors have the utmost responsibility to address the key cost, financial and contractual issues of the construction process, which is always highly influenced by the environmental parameters, which are very sensitive to changes and are unique for every project. These key drivers have always made the professionals in the construction industry to relate and narrate new conditions with existing knowledge and past experience. Egbu et al., (2003b, p.30) state that "… construction is experience-oriented. Experience gained through site work is necessary." As Nonaka (1991, p96) (Carrilo, 2004) . But, there is a dearth of research studies in relation to the Quantity Surveying profession. Thus, the study which is reported in this paper was aimed at exploring issues related to quantity surveyors in Sri Lanka when managing their knowledge in order to learn and improve as professionals. Next section described the research method used.
Research Method
Since the study reported in this paper is of exploratory nature and requires an in-depth understanding of knowledge about the practices and procedures in the organisational context as well as industry wide, it requires approaching the prominent key professional quantity surveyors practicing in the construction industry. Hence, gaining in-depth information and accessing to the key professionals remains the fundamental requirement for the study. It has been argued through out the study that an implementation process must be studied in its natural setting in order to capture the complexity and the contextual features that affect the process.
It has been argued that, when a phenomenon of interest requires detailed and in-depth information, a qualitative research approach (Yin, 1994) best suits that. As mentioned above, this research requires studying real life context in depth, through a detailed investigation of data collected over a period of time, of phenomena, within their context, without isolating from its context. Hence, among the numerous approaches available in the qualitative approach, case study research approach has been adopted. According to Eisenhardt (1989) , the case study is a research strategy which focuses on understanding the dynamics present within single settings and can employ an embedded design, that is, multiple levels of analysis within a single study. Thus, this approach makes possible to access professionals and staff of all levels, who could explain their views on the key challenges, knowledge transfer and knowledge creation processes which subsequently would lead to better understand and evaluate current context and scenario of the quantity surveyors in Sri Lankan construction industry.
As the study focuses on the concept of knowledge management with regard to quantity surveyors, the quantity surveying professionals practicing in the Sri Lankan construction industry has been the key focus. Nine case studies were done and the primary data collection was through semi-structured interviews that spanned 1-2 hours. Interviewees at different top levels of the organisation were targeted. Basically this was to ensure that findings are rich in nature and to better understand the status quo though the dominant professionals in the industry. Most of the data were collected from the key professionals who are at the top managerial levels such as chairman, directors, managers, chief quantity surveyor and senior quantity surveyor. Data was analysed using code-based content analysis and mapped using cognitive mapping.
Need for managing knowledge as quantity surveyors
By the mid of the 20th century quantity surveying had evolved to a recognised profession in the construction industry with the traditional role of keeping accounts and controlling of construction costs for both the client and the builder (Ashworth and Hogg, 2002) . This clearly emphasizes that the prime role of the quantity surveyor, pivots around the aspect of cost control of projects from inception to completion, which requires a detailed knowledge of contractor's prices, experience of the construction process and an ability to foresee the likely effect of economic trends (Willis and Trench, 1999) .
Although, the prime and essentially, the core role of quantity surveyor rotates around the concept of cost control, clients in the modern construction industry increasingly look forward to the business advantages in enlisting property to their portfolios. However, the constraints generated from scarce resources necessitate them to seek more value for money in their investments (Perera, 2006) . The new approaches in construction culture, procurement strategies, changing markets, delivering added value and supply chain management, partnering, private finance initiatives have directed the construction industry towards a new route of evolvement. The importance of this is further emphasised due to the declining role of manufacturing and increasing growth in the service sector of the economy (Cartlidge, 2002) . These effects and expectations on and from the construction sector have always been directed towards the quantity surveyors, since they have the capacity and the capability to diverse into new arrays such as; value management, risk management, project management, whole life costing and similar other newer techniques to add value to the construction process (Ashworth and Hogg, 2002) .
In order to subsist and grow in the future, quantity surveying profession has the utmost necessity to respond to the accelerating social, technological, economical and environmental changes quickly as well as productively (RICS, 1992) . Future quantity surveyors are required to have a thorough knowledge and understanding of the client's operating environment, their strategic dilemmas and aspirations, their values and the organisational culture the client is attempting to foster (Pathirage and Amaratunga, 2006) . Further, managing knowledge more effectively offers construction organisations a possible mechanism for improving their performance in times of greater competition (Carrillo, 2004) .
The processes involved in each construction project exhibits its uniqueness and difference in terms of goals and contexts. Engineers, architects and other professionals within the construction industry are not in a position to 'cut and paste' best practice (Kamara et al., 2003) from the past, due to the unique and the complex nature of the construction projects. This is where the construction industry deviates from other industries of the economy and, is a specific challenge for the professionals of the construction industry, in order to formulate a system, as to how the knowledge of such multiplicity could be well managed. Hence, there is an utmost necessity, for the professionals of the construction industry, to adopt all possible varieties of knowledge, with regard to the existing and probable modern diversities. Since, the quantity surveyor too is one of the key professionals, in order to be successful and competitive, the quantity surveyor, needs to have very specific knowledge concerning the existing arrays of services provided and, the potential probable career diversifications (Nisa et al., 2006) . This type of competent knowledge typically exists as folklore and is informally maintained within the brains of the experienced personnel (Nonaka and Takeuchi 1995; Empson, 2001; Egbu et al., 2003a; Robinson et al., 2005; Zou, 2004; Carrillo, 2004) . This knowledge is disseminated to inexperienced junior quantity surveyors from experienced, through various tools of knowledge transfer such as discussions, training, correspondence, tutoring and observation. At the same time, it must be made sure that this knowledge is also passed into the knowledge base of the organisation and made available to everyone who needs it. When knowledge within the organisation is shared, it becomes cumulative. It becomes embedded within the organisation's processes, products, and services (Demarest, 1997) . These concepts of knowledge transfer and knowledge sharing are all sub processes of the whole knowledge management processes.
Implementing knowledge management in any organisation is a high challenge because of the time and effort that is required before it starts to offer return on the investment. Among these, organisation culture is one of the most crucial factors (Davenport et al., 1997; Robinson et al., 2005) as people within the organisations show reluctance to change their ways of working. Thus, a cultural change is required to facilitate full effect of knowledge management (Egbu et al., 2004) . In addition, this cultural behaviour has the effect that a long-term investment such as knowledge management and learning for the next project are not prioritized. Instead, project managers are interested in finishing the current project on time. As long as management does not allow the culture to change and does not allow employees to invest in managing their knowledge, knowledge management is not likely to happen. Other barriers include demonstrating and communicating the benefits and resistance to knowledge sharing, initiative overload, poor IT infrastructure, lack of top management support (Robinson et al., 2004) . These facts simply emphasise needs and necessities of knowledge management in quantity surveying and the challenge for knowledge management in quantity surveying but, they are not defined or examined in detail.
To this end, general knowledge management literature offers significant insights to understand how a professional could manage knowledge through better knowledge transfer and creation processes. Next section summarise the key findings from this literature review which relating them to QS profession.
Knowledge transfer and knowledge creation processes
According to Nonaka (1994) , in an organisation, at the fundamental level, knowledge is created by individuals. The organisation cannot create knowledge without individuals. The organisation supports creation of knowledge at the individual level. Such created organisational knowledge needs to be shared, crystallised, justified and networked in order to be amplified organisationally, to be productive. Hence, the prime movers in the process of organisational knowledge creation are the individual members of the organisation. Among the numerous sources of knowledge creation, the accumulation of tacit portion of the whole knowledge is the most challenging and tough task, which primarily depends on experience. This clearly mitigates that the quality of the accumulated tacit knowledge depends on two key factors, which highly influence such knowledge creation, namely; 'variety of an individual's experience' and 'knowledge of experience.' Hence, appropriate response from the profession to enhance its knowledge domain is of significance.
According to Pathirage and Amarathunga (2006) , since the needs and expectations of the clients are ever changing facts, in order to compete and to excel in the profession, quantity surveyors have to acquire and operate wide range of diverse skills outside the normal traditional QS. As Brandon (1990) suggested, an appropriate response from the profession should require enhancing its knowledge domain, so as to move quickly into new areas of services as opportunities arise and move away from methods when technology and competition make them redundant. In addition, knowledge is created when getting involved in diverse construction projects.
Although the prime movers in the process of organisational knowledge creation are the individual members of an organisation, "yet, these perspectives remain personal unless, they are articulated and amplified through social interaction" (Nonaka, 1994, p. 22) . The importance this social interaction is further highlighted by Brown and Duguid (1991) though their 'communities of practice' concept.
The knowledge created through the interactive process among the team members need to transferred to other members to effective manage knowledge. Argote and Ingram (1999) define knowledge transfer as "the process through which one unit (e.g., group, department, or division) is affected by the experience of another" (p. 151). Szulanski (2000) viewed knowledge transfer as a process in which an organization recreates and maintains a complex, tacit set of routines in a new setting. Several authors have discussed on the factors that affect effective knowledge transfer. These could be group as individual, group and organisational level factors.
At individual level, factors such as absorptive capacity (Cohen and Levinthal, 1990 ), values and motivation can be considered. At group level, factors such as distance (Gailbraith 1990) , language, cultural differences (Kane et al., 2005) and trust among individuals (Boiset, 1995; Goh, 2002) are key contributors that hinder knowledge transfer. At the organisation level, organisational structure, culture, union management relationships and incentives are most influential factors on knowledge transfer.
Literature on knowledge transfer also offers tools to effectively transfer knowledge while overcoming above knowledge transfer inhibitors. Non-IT tools include brainstorming, training, recruitment, knowledge gate keepers, inter company learning, face to face interaction, exit interview, community of practice whereas IT tools include intranets, extranets, knowledge bases and groupware (Egbu et al., 2003c) .
The above discussed points in terms of knowledge creation and transfer will be explored in the case studies as discussed in the next section to understand the picture in Quantity Surveying profession.
Case study findings

Key challenges
Due to these dependency on other design professionals and design changes, a respondent mentioned time as a key challenge for quantity surveyors.
One respondent emphasised that knowledge transfer is a problem due to lack of experienced personnel in the local industry. The experienced quantity surveyors are moving abroad creating a vacuum in the local industry. However, quantity surveyors who operate in Sri Lanka are not given due recognition according to one respondent which in turn has created lack of opportunities to enhance their knowledge. Besides, findings revealed that lack of team work and conflict of interests are challenges faced by construction industry as a whole.
In overcoming these challenges one interviewee emphasised the importance of sharing knowledge and expertise; standardising work; creating interactive forums to disseminate the knowledge of experienced quantity surveyors; and, introduce short courses or training programmes. In doing so, several respondents mentioned that universities and professional bodies need to take a lead role. On the whole, the quantity surveyors need to move beyond their traditional role to create new methods of working by gaining new knowledge through interaction and internalisation.
Knowledge creation
In quantity surveying, similar to other fields, it has been accepted that the knowledge creation starts at the individual level. Key personnel who contribute to the overall knowledge creation of individuals as identified in case studies are, institutions; company superiors; and, other stake holders such as consultants, suppliers and manufacturers. Such created knowledge is enlarged by the environment such as; working methods and technical knowledge and individual characteristics such as personal abilities and interest to gain knowledge.
The findings revealed that quantity surveyors get less opportunity to gain diverse knowledge on overall functions of a quantity surveyor as they are generally expected to work on a specific monotonous routine task. The organisations expect them to be experts on a specific area, so that similar form of work can be always directed towards the specialist. In case of project diversities, most of the Sri Lankan quantity surveyors are engaged in building projects, because of less opportunity. One respondent echoed, "even if the opportunity arises only top level seniors are allowed to put hands on to it." Separated procurement system which is very popular in Sri Lanka is seen as another impediment for knowledge creation. But, some re-spondents pointed that there are some opportunities for knowledge creation when working for international consultants, working on package deal projects and virtual projects.
Due to the nature of quantity surveyor's job, doubleloop learning is difficult to crystallise to a reasonable level. According to a respondent, "best way of learning is by mistakes." Although in the general perspective the individuals learn through involving in the work, making mistakes, seeing the repercussions and learn from it, quantity surveyors cannot afford to do mistakes as their profession is more risky. The possible alternative is to first involve in dummy tasks where cost, time and quality are of not of high importance. In addition, learning from an experienced is another mode. One respondent explained this; "you do not have to work for that number of years to get knowledge of an experienced person. You can learn fast being with an experienced person."
According to respondents, informal discussions are the main modes of knowledge sharing. Some held the view that although it is not ethical to hoard knowledge without sharing, in certain instances it has to be so, in order to secure the competence. On the other hand, quantity surveyors do not get a chance to share knowledge as they are generally "running against time."
For the industry as a whole to benefit, the knowledge created and shared among members and departments of a specific organisation has to be widely disseminated in the industry. In the opinion of one respondent, "very little interaction between organizations, probably less than 5% of the knowledge gets transferred." As far as the quantity surveyors are concerned, their opportunities of interactions are very little. Hence, at the industry level it does not get disseminated widely.
Knowledge transfer
In the view of most of the respondents, it is quite difficult to tackle the situation if a good quantity surveyor is leaving the firm, but if the company has adopted good knowledge transfer mechanisms this problem cold be minimised.
The key factors that hinder knowledge transfer in the respondents' view are organisational structure, trust, lack of knowledgeable personnel, communication, workload, working environment, attitude and conflict of interest. Among these trust was viewed as the most significant factor by all respondents. Ability to compete, competency and the reliability are related parameters of trust. Among other professionals involved in the construction sector, the quantity surveyor is the one who handles finance and therefore he needs to be trustworthy, especially with regard to activities such as evaluation of tenders, checking whether the rates quoted by contractor are reasonable, certifying the payments and valuing variation.
The findings revealed widely used knowledge transfer tools in Sri Lankan construction industry such as workshops, brainstorming sessions, discussions, training, seminars, memos, correspondence, recruitment, tutoring and people transfer. Recruitment is a significant knowledge transfer mechanism in terms of Quantity Surveyors as experienced QS come back to Sri Lanka after working abroad for several years.
With regard to technologies, internet is used in most quantity surveying firms, but databases are limited to major organisations. The web database operated by the quantity Surveyors society in Sri Lanka facilitates knowledge transfer process to some extent.
The above key findings in relation to managing knowledge as quantity surveyors in Sri Lanka are summarised into a framework (see Figure 1 ). 
Conclusions
Quantity surveyor, being the financial manager of the construction industry and has the ability to diverse his services is the one who has the capacity and capability to address most of these challenges which are directed to the industry. But, the case study findings of the Sri Lankan industry reveals inadequate independent services; unhealthy competition among consultants; documentation errors; all other professional's mistakes had to be covered by the quantity surveyor in terms of variations and claims; judgemental skills required in terms of time, cost and quality; and the unstable economic condition of the country. These factors urge the quantity surveyors to innovate along the way, through managing knowledge and expertise to survive and to be competitive in the dynamic industry.
There are several practical implications for quantity surveyors practicing in the junior and managerial administrative level, as numerous new facts were explored. As identified in the case study findings, due to the higher turn over, higher international demand, lack of experienced personnel, which are unique features of the overall quantity surveying profession of the Sri Lankan industry, to cater the current demand and to always be with professional dignity, integrity and to always remain one of the key competent professionals, these implications have been thought of immense beneficial.
When the managerial level quantity surveyors are concerned, as they face a challenge of uncertainty and ambiguity of the junior level quantity surveyors, with regard to their existence in the company and, as the job itself is of the nature for another fresher to find it bit difficult to continue from the previously departed, a standard procedure has to be implemented. The standard procedure in the sense, senior level personnel has to be most of the time having an eye on the junior level and, all the approvals going through him. Also the managerial level should not overload the quantity surveyors and they should involve the junior level in most of the different functions, rather than assigning the routine operations. This will to certain extent make the job interesting and consequently reduce the turn over to a certain degree. Further, the storage should be more in the form of documentary visuals and films which would induce the junior level to have an eye on it. Internal workshops and training programs too have to be improved. Involving the junior level in brainstorming sessions and meetings will motivate the junior level in working more effectively. In addition, the managerial level quantity surveyors should open up discussions with government departments and make them aware of quantity surveying and make them recruit QSs, which subsequently would make the country recognise the QSs. Also they are expected to contribute to the institutional activities, by providing information with regard to those experienced who return from abroad on leave, so that at the industry level, some knowledge disseminating activities could be implemented. For the junior level, as the opportunities are very less with regard to project diversities, and the organisations, most of the time focus to reap the benefits and expect them to be experts on a specific area, it is upto the junior level to search for the knowledge and mount up their knowledge base.
While this is an exploratory study to identify issues in relation to managing knowledge as quantity surveyors further research is needed to further find out details on different knowledge management processes; in particular, on knowledge creation and transfer processes. Also, this research can be extended to study how quantity surveyors learn and develop within the construction industry. 
